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duction, the losses were large.   The present modification was in-
troduced by Hall in the thirties.

It was not until 1856 that a method was developed for using
1*8 iron in producing steel direct.   In that year Bessemer dis-
covered, in England, that the metalloids can be eliminated from
!                      molten pig iron simply by blowing through it a current of at-

{                     mospherk air.   The discovery was the result of an endeavor to

j                     find a shorter method of making wrought iron.    The product,

1                     while ostensibly wrought iron, would not roll without crumbling,

j                     owing to the admixture of oxidized particles of iron.   It was ol>

I                     served by Mushct that the addition of a small percentage of metal-

j                     lie manganese removed the oxygen and gave" the metal the mal-

;                     leable quality which is so familiar in mild steel.   The basic modi-

|                     fication of this process was also brought out in England during

I'                    the seventies,

j                          Meanwhile, during the sixties, the acid open hearth method

I                     was developed by Martin of France, who adapted the regenerative

i                     furnace of Siemens to melting pig iron and scrap iron, thereby

\                     introducing a new method of steel making, still sometimes known

I                     as the Siemens-Martin process, although the process has since

1                    been somewhat modified by the use of iron ore. The use of a basic

\                    hearth was adopted on the Continent some years later.

|              '                               NON-CONVERSION IRONS.

I                         Of the irons which do not undergo complete conversion during

j                    preparation for further use we may distinguish two classes, those

which undergo a partial change in composition in making mallea-
S                  ' hie or toughened castings, and those which are used practically

unchanged in making gray iron castings. The latter class includes
|,                   all the so-called foundry grades of iron.

i'                                                               GRAY IRON CASTINGS.

't

!                         The first use of gray pig iron to make castings is of uncertain

'                    date, but probably was previous to 1500 A. D., since cast iron

I                    cannon are known to have been in use at about that time.   Before

>''                   its introduction, all articles of iron were made of wrought iron

|        *            by the laborious process of forging and welding.   The building up

\                   of complicated shapes in that way is slow and expensive, arid
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